Introduction
Neurofibromatosis type 2 (NF2) is a rare autosomaldominant disorder. It affects about 1 in 25 000 people. Approximately 50% of affected people inherit the disorder; in others the disorder is caused by a spontaneous genetic mutation of unknown cause. The hallmark finding in NF2 is the presence of bilateral vestibular schwannomas. Schwannomas may occur along any nerve in the body, including the spinal nerves, other cranial nerves and peripheral nerves. As these tumours grow, they may press against and damage nearby structures such as other cranial nerves and the brain stem; compression of the latter may cause serious disability. The gene for NF2 is a tumor suppressor gene located on chromosome 22q12. In contrast to NF1, cutaneous stigmata are generally lacking [1] . Kidney involvement in NF2 has not been studied extensively. A typical histological lesion caused smooth muscle proliferation in the wall of blood vessels, resulting in narrowing of the lumen and ultimately producing hypertension [2] . Rarely, schwannomas have been described in the renal pelvis and perirenal soft tissue [3, 4] . A relatively rare lesion, the renal sclerosing peritubular nodule (RSPN), was first described in a mother and two sons with NF2 who died and underwent autopsy in 1981 [5] .
Case report
A 53-year-old man with NF2 was referred for investigation and management of his deteriorating renal function. He was diagnosed with NF2 after developing bilateral vestibular schwannomas in the third decade of life. The surgical history included multiple resections for meningioma and excision of left vestibular schwannoma which left him with residual facial palsy. He also had residual radial nerve palsy from a schwanomma excision. His current deficits included sensorineural deafness, ataxic gait and right wrist drop. At the age of 48, he survived a subarachnoid haemorrhage secondary to a ruptured distal left internal carotid artery aneurysm, which was subsequently successfully coiled. This resulted in a good functional recovery and he continued to work in his construction business. He was noted to have mild hypertension at the time of the haemorrhage; however, this was subsequently well controlled on irbesartan and metoprolol. His only other medications were aspirin and phenytoin. He had no other vascular risk factors. His parents were never tested for NF2; however, his two children have NF2 on genetic studies. He was a non-smoker and non-drinker.
Physical examination revealed multiple subcutaneous schwannomas mainly over the torso, left facial palsy and right wrist drop. A renal biopsy was performed under ultrasound guidance.
Results
Two cores of renal parenchyma were obtained, one each for light microscopy and immunofluorescence. A small sample of the cortex was reserved prior to processing for electron microscopy if required; however, ultrastructural analysis was not performed as the diagnosis was readily established on light microscopy. Immunofluorescence showed no significant reaction for IgG, IgA, IgM, C3, C1q, kappa or lambda. The core submitted for light microscopy included cortex and medulla, with up to nine glomeruli in a single level. Three of these were globally sclerosed. The intact glomeruli exhibited mild glomerulomegaly, but were otherwise within normal histological limits. Within the interstitium were paucicellular nodules, adjacent to tubules (arrows, Figure 1 ). These measured up to ∼150 μm in maximum diameter. The nodules were lightly eosinophilic on H&E, PAS negative and argyrophilic on PASM (arrows, Figures 2a-c) . The nodules stained blue with Masson trichrome, resembling collagen (arrow, Figure 3 ). In the context of the clinical history, the morphology of the collagenous nodules was consistent with NF2 (see the Discussion below). Additionally, there was focal mild interstitial inflammation which included eosinophils and lymphocytes, as well as mild hyperplastic arteriolosclerosis and moderate intimal fibroelastosis, suggesting interstitial nephritis and hypertensive nephropathy, respectively ( Figure 4) .
Discussion
To the best of our knowledge, our case represents the first case in a living patient with NF2 with this rare renal lesion on biopsy. There are only two previous case reports which were mentioned from autopsy samples [5, 6] . In the first report, which was published in 1981 [5] , the lesions were described in detail by light microscopy and EM. In this previous report, nodules were found to be tubulocentric with entrapment of tubule in the middle with a concentric proliferation of spindle cells, and the different developmental stages of the nodules were characterized in four categories. The origin of the spindle cells was believed to be interstitial cells, and they were unrelated to vessels. Electron microscopy confirmed that the proliferating spindle cells had characteristics of fibroblasts as well as smooth muscle cells. These lesions might be best classified as hamartomas, similar to the renal angiomyolipomas seen in patients with tuberous sclerosis [5] . The second case report of a 24-year-old with a normal renal function showed similarly sized peritubular nodules with four different developmental stages, distributed throughout the cortex in the autopsy sample. The RSPN was unassociated with vessels, unlike the nodular smooth muscle proliferation seen in the vessels of NF2 patients, and the endothelial cell marker CD31 was negative in all nodules [6] . Our microscopy findings were similar to those originally described. We observed similarly sized peritubular nodules almost exactly identical to those previously described for the late-stage lesion of RSPN, although the early-stage lesion with entrapped tubules was not identified in this case.
It has been thought that these nodules do not alter normal kidney function, even when they are extensive [7] ; however; none of the previous patients survived in their fifth decade. With increasing frequency of NF2 patients surviving with advanced medical care, RSPN like lesions are more likely to be seen on their renal biopsy. Renal dysfunction in this case could be secondary to interstitial nephritis and hypertension; however, no cause could be found for the interstitial nephritis. Even after adequate control of his blood pressure, his renal function progressively worsened. The role of these RSPN lesions in contributing to renal dysfunction is unclear at this stage as well as its prognostic significance. Since these histological lesions appear to be morphologically progressive (at least in previous cases), early recognition and careful monitoring of the renal function of these NF2 patients may be indicated. As always, the avoidance of potentially nephrotoxic agents is prudent. Bevacizumab (Avastin) is an angiogenesis inhibitor, which is now being increasingly used to reduce the growth of the schwanommas. It has been shown to cause proteinuria, hypertension and renal dysfunction [8] ; however; no studies have looked at the effects on these renal lesions in NF2. Hence, due consideration has to be given when they are used in this group of patients.
In summary, we present the third case report of RSPNs in a patient with NF2, with detailed histopathological descriptions. Further studies are needed to understand the pathogenesis and significance of these lesions.
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